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x1, . . . ,xn
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Bs(x) dx = 0, B0(x) = 1.
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z ≥ 0 ßAh«jÛÙ¡Ó¡¹AÚGÖ«c¹ ν ≥ 0 Ú©l¯°®r±X¨
¶¡-«c¶Ý¯±X©¨¡r¾ÄÖ¹µ« 















































(a)m = a · (a + 1) · · · (a + m− 1)
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ÃrÇ × ÃrÇ Çß ÇcÂ Çßd£ÝÃ Çß XÂ
£XÇ × £XÇ Çß ÂcÉ Ãcß Â  Éß ÂÉ
ÈcÇ × ÈcÇ £Ýß   Ýß   £ Ýß XÁ
©¨¯T½±XÕì¿©¨G¯µ¡¹TÓj±Xª
ÃrÇ × ÃrÇ £Ýß É  £Ýß jÂ Éß c£
£XÇ × £XÇ £XÇß¬ÃAÉ £XÈß ÈÂ ÉÈß  
ÈcÇ × ÈcÇ X£ß ÁGÉ ÂÃß ÂcÁ £cÈ Ýß £cÂ
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ÃAÇ × ÃAÇ ÈÈ ÃrÈ Âß É
£cÇ × £cÇ £cÈ ÃrÈ ß È
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£XÇ !£cÇ Çß Ç  ÇßÃ  Çß ÉcÂ
ÃrÇÇ !ÃrÇÇ ß £ ÃrÉß¬ÃAÂ ÂcÈß¬Ã
£XÇÇXì$£cÇcÇ ÉcÈß XÇ ÃrÈG£Ýß ÈcÂ ÉcÉÈß Ç 




í© ¡ Ã  ÈcÇ cÇ XÁÇ  ©­c©¬¯T³
£XÇ !£XÇ Çß Ç  Çß Ç Çß Ç Çß Ç	
ÃrÇÇ !ÃrÇÇ Âß¬Ã ß Ç ß ÁÃ ÃK£Ýß ÂcÈ
£XÇÇXì×£XÇcÇ  ßÃrÇ ÂÃß ÉÇ ÂcÉßd£XÇ ÃK£ÝÃß £cÂ
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©­c©¬¯T³
£XÇ !£XÇ Çß ÇÃ Çß ÇÃ Çß Ç£ Çß ÇÈ
ÃrÇÇ !ÃrÇÇ Ãß Â	 £ÝßÃrÉ Èß ÂcÂ ß ÝÃ
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Áß ÉcÈ Ãß Á£ ÁßÃ
sinh(x)
£Ýß KÁ Áß Ã Ãcß 
exp(x)













Çß ÇÇÃÁ Ã ß ÉÃ  ßd£XÇ
sinh(x)
Çß ÇÇÃ  £Ýß   G£Ýß XÈ
exp(x)




























Çßd£c£ Çß ÈcÇ Çß jÁ
sinh(x)/cosh(x)
Çß £  Çß È  Çß ÉcÂ
exp(x)
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ÃrÁß É£  ßd£ ÃÉß   Ã cÂcÉß 
sinh(x)
£ß G£ ÃrÇß   ÁÃß ÇcÁ £XÈcÁß ÇcÈ
exp(x)
Èß £cÂ ÃA£Ýßd£ÝÃ ÁÉß  £jÁ ß Ç 
 mnt
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ÃrÇÇcÇÇ  ©¬­©l¯³ £cÇcÇcÇÇ  ©¬­©l¯³ ÁGÇcÇÇcÇ  ©­c©¬¯T³ ÃAÇcÇÇcÇcÇ  ©­c©¬¯T³
³µ©¬¨ £Ýß XÇ ß ÂÇ È	ß ÁcÁ ££ß Á 
³µ©®«c ÃcßÃrÂ Áß ÂÈ ÃAÂß ÝÃ ÃAÇXÁß¬ÃK£
¡!Ý½ ÃcßÃ  Áß ÉÈ Ã 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¯{¹T¡r³µ²ª¬¯T³rß×ïS¯
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ÈÃ £XÁ  £cÉß jÂ
ÈÃrÂ £cÈcÂ £cÉcÂß ÇcÇ









exp(−x2) ∗ sin(pi ∗ x3) «jÓ¡¹¯µ¡-©¨G¯µ¡r¹µÓj±Xª X := [0.5, 2.]  ß
¬°² ¶¡¹h«cÖzíÝ²¶¾©¬Óﬃß  ÃAÇ Ã 





















¹T©l¯T  ©³Ø¶±³g¡A¾ ¡©¬¯µ¡r¹3«¨F± ®«c¨G¯µ¹±c®¯µ©¨­ ³T®¡ ¢¡«¹rÚ©¬Öh¯µ¡®«¨G¯µ¹±c®
¯T©¬«¨ ©³3¨«X¯¢¡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[−1, 1] Ú¶¡A®±c²³g¡!¯T¡©¹®«¡ù®©¡¨G¯T³=±X¹T¡ª±c¹µ­¡cß» ®«c¨³g¡A·²¡¨®¡©³¯µ²³¯T±j¯=©¬¯©^³·G²©¬¯µ¡°¾©lù®²ªl¯
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y = x− x˜ ÚÝÛ¡×®±c¨7¹T¡Û¹T©l¯T¡°¯T¡-³g´Ý³g¯µ¡r 5±c³






























n×n h©ª¶¡r¹g¯ Ü±j¯T¹µ©!-Ö«c¹®¡¹µ¯T±c©¬¨3ÓK±cª¬²¡r³ «XÖ n ß !¡!¨² 3¶¡r¹z«XÖ²³g¡A¾
¶©¨±X¹T´¢¾Ý©¬­©l¯³=©¨¯T¡{®«c ¢½²Ý¯±j¯T©¬«¨ÛÙ±³







n ∈ {128, 256} ®±X¨Ø¶¡¹µ¡rª± !¡A¾³µª¬©­cG¯Tª¬´-¯T«×­±X©¨¢³g« Ø¡³µ½¡r¡r¾ß n = 256 ÚX¡cß ­ßÚXÛ!±c³±Xª^³µ«
¯µ¡A³O¯T¡r¾ÔÛ©¬¯µ
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s  d diam([H−1n ])
ÃAÉ Çß Ç KÁ Ã XÉ
0.37 · 10−23
ÈG£ Çß Ã È £
0.64 · 10−23
ÉcÁ ÃrÂß Á  jÇcÁ
0.17 · 10−31
ÃK£XÂ ÈcÉ Ýß  ÃÁÇÂ
0.47 · 10−48
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ν ), −1 ≤ x[k]ν ≤ 1
Ö«c¹Ä¯µ¡ ¾Ý¡¯µ¡¹T ¢©¬¨±j¯µ©«c¨ «cÖ













































































































Tλ(x) dx = 0
Ö«c¹



















































































sin(ν + 1) arccos(x)√









T0(x) = 1, T1(x) = x, Tν(x) = 2xTν−1(x) − Tν−2(x), ν = 2, 3, . . .
±X¨¾
U0(x) = 1, U1(x) = 2x, Uν(x) = 2xUν−1(x) − Uν−2(x), ν = 2, 3, . . .








ν (x) − 1, T2ν+1(x) = 2Tν+1(x)Tν(x) − T1(x)
±X¨¾























lν(x) dx lν(x) =
p(x)
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n0 6∈ {2, 4} ed); "QV  "
	ﬂ!¦§¦ﬀ «.ﬁ
Z
n = n0 = 2  
ﬀ
n = n0 = 4 




nk ≤ 47   "




nk = 95  
"
nk ≤ 637 q*§	ﬂ*¦ﬀ*¨  «












































Y³µ¡¡Ú¡cß ­ßÚ ﬂn¡r¶¡A¾Ý¡ÓJ­ ÈÇ!®

ß=î¹T«c  ¯µ©^³ÚÛ¡×­c¡¯h±Xªªvh¡¹T ¢©l¯T¡×Ö²¨®¯µ©«c¨³¶´Ä±c½½ª´©¬¨­
Hµ+1(z) = 2zHµ(z)− 2µHµ−1(z).
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f(x1, . . . xn) = 10 sin(pix1)
2 + (xn − 1)2 +
n−1∑
i=1
(xi − 1)2[1 + 10 sin(pixi+1)2].
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